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a b s t r a c t
Tuberculosis (TB) is still a major medical and social problem with high morbidity and
mortality. According to WHO in 2012, 8.6 million people fell ill with TB and 1.3 million
died from TB. In 2012, an estimated 530 000 children became ill with TB and 74 000 HIV-
negative children died of TB. Tuberculosis lesions are mainly localized in the lungs, but
other organs can also be affected. TB is a known cause of secondary pneumothorax,
particularly in patients with advanced TB, and this is one of the most important TB
complications. We report an alternative treatment method in pediatric patient with pul-
monary tuberculosis and recurrent spontaneous pneumothorax using chest drainage and
Heimlich valve.
Through effective pharmacotherapy indications for surgical treatment of tuberculosis
have been signiﬁcantly reduced. In the 1950s, operations due to tuberculosis accounted
for the majority of procedures performed on the thoracosurgery wards. Nowadays more
than 90% of TB cases can be treated with chemotherapeutics. However, medical treat-
ment alone still fails in 20–40% of the multi-drug-resistant tuberculosis (MDR-TB)
patients. In most cases of spontaneous pneumothorax a recommended treatment is the
insertion of a small-bore chest drain.
In complicated cases and recurrent pneumothorax the Heimlich valve is a safe and
good alternative option for the ambulatory management of pediatric patients with pneu-
mothorax, because it is inexpensive and is associated with good results.
© 2015 Polish Pediatric Society. Published by Elsevier Sp. z o.o. All rights reserved.
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Tuberculosis (TB) is still a major medical and social problem
with high morbidity and mortality. According to WHO in
2012, 8.6 million people fell ill with TB and 1.3 million died
from TB. In 2012, an estimated 530 000 children became ill
with TB and 74 000 HIV-negative children died of TB [1].
Tuberculosis lesions are mainly localized in the lungs, but
other organs can also be affected. The symptoms of TB in
children have a broad spectrum from non-speciﬁc symp-
toms to severe clinical presentations. TB is a known cause
of secondary pneumothorax, particularly in patients with
advanced TB [2], and this is one of the most important TB
complications. We report a case of pediatric patient with
pulmonary tuberculosis and recurrent spontaneous pneu-
mothorax treated by chest drainage and Heimlich valve.
Case report
A 16-year-old boy diagnosed with pulmonary tuberculosis
was repeatedly hospitalized in the Paediatric Surgery
Department because of recurrent spontaneous unilateral
pneumothorax. First hospitalization was after the initial
2 months of antituberculosis treatment because of sudden
symptoms of pneumothorax. He complained of chest pain
and shortness of breath. Vital signs were normal. Physical
examination revealed diminishing of vesicular sound on
the right side. Performed HRCT found right-sided pneumo-
thorax and focal changes of bilateral, ﬁbrous-cavernous
pulmonary tuberculosis (Fig. 1). An urgent drainage wasFig. 1 – HRCT scan. Pneumothorax on the right side and
tuberculosis of the lungs in a 16-year-old boy
Ryc. 1 – HRCT. Prawostronna odma opłucnowa oraz zmiany
gruźlicze w płucach u 16 letniego chłopcaperformed and in the next chest X-ray examination aera-
tion of the collapsed lung was observed. On the 8th day the
drainage was removed and the patient was transferred to
the Department of Pulmonology for continuing the treat-
ment. A month after the initial intervention the boy was
re-admitted because of the recurrence of pneumothorax on
the same side. Another pleural drainage was done, but we
observed remaining traces of pneumothorax and air leak for
10 days. Due to the lack of consent to surgery, we started
treatment of pneumothorax with a Heimlich valve (Figs. 2
and 3). The patient was treated as an outpatient with regular
medical examination and chest X-ray. He was informed that
in case of sudden shortness of breath or chest pain he must
report immediately to the hospital. After 8 months of
treatment with the use of the Heimlich valve and continuous
pharmacological treatment we obtained the full expansion of
the lung. In addition, the control HRCT showed a marked
reduction of focal tuberculous lesions (Fig. 4).
Discussion
Spontaneous pneumothorax is classiﬁed into primary
pneumothorax (PSP) and secondary pneumothorax (SSP).
Secondary pneumothorax is caused by rupture of damaged
pulmonary tissue and most commonly refers to patientsFig. 2 – Chest X-ray. Drainage of the right side of the thorax.
The shadow of the Heimlich valve is seen
Ryc. 2 – RTG klatki piersiowej. Drenaż prawej jamy opłucnowej.
Widoczny cień zastawki Heimlicha
Fig. 3 – Heimlich valve
Ryc. 3 – Zastawka Heimlicha
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hysema [3]. The most common clinical manifestation of the
SSP is acute and sudden thoracic pain with shortness of
breath. Estimation of pneumothorax size determines the
most appropriate management. The American Collage of
Chest Physicians (ACCP) deﬁnes a small pneumothorax as
a decrease in apical length more than 3 cm, while The
British Thoracic Society (BTS) designates a marginal depth
measured from the chest wall to the outer pulmonary edge
(at the level of the hilum) of less than 2 cm as a small
pneumothorax [4–6]. The basic objectives of the treatment
of pneumothorax are: removing of air and ﬂuid (if coexists)
from pleural cavity, quick aeration of the collapsed lung
and preventing recurrence of pneumothorax.Fig. 4 – HRCT scan after 8 months of tuberculosis treatment
with Heimlich valve
Ryc. 4 – HRCT po 8 miesiącach leczenia gruźlicy i zastosowaniu
zastawki HeimlichaTreatment of pneumothorax requires an individual
approach to the patient. It depends on the size of the
pneumothorax, the severity of the clinical symptoms, the
presence of the so-called ‘‘leakage’’ of air and the nature of
pneumothorax (primary disease, recurrence). According to
BTS, SSP is associated with a higher morbidity and mortality
than PSP. Furthermore in SSP symptoms are greater than in
PSP, even if the pneumothorax is relatively small in size.
The traditional treatment of pneumothorax is insertion of
conventional chest drainage tube and admission to the
hospital. However, this procedure is associated with high
risk of complication and often prolonged hospitalization.
The management of the patient with pneumothorax with
pre-existing lung disease is potentially more difﬁcult and
full of challenges. There is no doubt that patient both with
PSP or SSP and signiﬁcant breathlessness should be treated
invasive. Chest drains are usually the best treatment.
Conservative treatment can be performed in clinically
stable patients with small pneumothorax with PSP and SSP.
According to BTS all patients with SSP should be admit-
ted to the hospital for at least 24 h and receive supplemen-
tal oxygen. In most cases SSP recommended treatment is
the insertion of a small-bore chest drain [7]. Recommenda-
tions of BTS and ACCP refer also that patients with SSP can
be treated ambulatory with the use of a Heimlich valve.
According to BTS suction should not be routinely employed,
only in patients with persistent air leak (48 h) or if there is
no pulmonary re-expansion after chest tube placement.
The management of pneumothorax secondary to TB
follows the classic guidelines for secondary pneumothorax.
The ﬁrst step should be chest drainage. If it falls because of
persistent air leaks or no pulmonary re-expansion, thoraco-
tomy may be indicated. However, less aggressive treatment is
preferred. Surgery of the lung destroyed with TB presents
a challenge to the surgeon because of high rate of postopera-
tive complications [8]. As is well known, in miliary tuberculo-
sis open thoracotomy should not be considered until the
patients have received antituberculous therapy for at least
several weeks [9]. The timing of the surgery is crucial for
postoperative mortality and morbidity. On the other hand in
the past, artiﬁcial pneumothorax was one of the methods of
therapy of the pulmonary tuberculosis. It was observed that
tuberculous cavities closures occurred more frequently and
earlier with pneumothorax [10, 11]. Small-bore catheter with
Heimlich valve is another technique, which is reserved for
stable pneumothorax. Choi et al. used small-caliber catheter
and Heimlich valve to treat four patients with tuberculosis
and pneumothorax, but only in one case successfully [12].
Henry Heimlich developed the Heimlich valve in 1966. It
was originally designed to allow emergency treatment of
pneumothorax on the battle of front lines. The valve is
working in any position. Most commonly the distal end of
the Heimlich valve is connected to a urine collecting bag
[13]. Authors from Spain used Heimlich valve with good
results in a preterm baby with tension pneumothorax [14].
In a study from Singapore 55 patients with spontaneous
pneumothorax were treated using a small-bore chest drain
with a Heimlich ﬂutter valve [15]. The authors inserted 8 Fr
chest tubes with a Heimlich valve in the emergency depart-
ment. The inclusion criteria for this method were primary
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2-cm rim of air and no or minimal associated pleural
effusion, while exclusion criterion was tension pneumotho-
rax. Fifty-three patients, age range 14–48 years, were
successfully treated and discharged from the emergency
department. The chest tube was removed 3–4 weeks later.
The complications observed were tube blockage with blood
clot and tube dislodgement.
Through effective pharmacotherapy indications for surgi-
cal treatment of tuberculosis have been signiﬁcantly reduced.
In the 1950s, operations due to tuberculosis accounted for the
majority of procedures performed on the thoracosurgery
wards. Nowadays more than 90% of TB cases can be treated
with chemotherapeutics. However, medical treatment alone
still fails in 20–40% of the multi-drug-resistant tuberculosis
(MDR-TB) patients [16].
Conclusions
The Heimlich valve is a safe and good alternative option for
the ambulatory management of pediatric patients with
pneumothorax, because it is inexpensive and not associated
with major complications.
Authors' contributions/Wkład autorów
MDK – study design, data collection and interpretation,
statistical analysis, acceptance of ﬁnal manuscript version,
literature search. AH – study design, data interpretation. EM
– data collection and interpretation. WD – acceptance of
ﬁnal manuscript version.
Conﬂict of interest/Konﬂikt interesu
None declared.
Financial support/Finansowanie
None declared.
Ethics/Etyka
The work described in this article has been carried out in
accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments invol-
ving humans; EU Directive 2010/63/EU for animal experi-
ments; Uniform Requirements for manuscripts submitted to
Biomedical journals.r e f e r e n c e s / p i s m i e n n i c t w o
[1] WHO. Global Tuberculosis Report 2013. Geneva: World
Health Organization; 2014.
[2] Shamaei M, Tabarsi P, Pojhan S, Ghorbani L, Baghaei P,
Marjani M, et al. Tuberculosis-associated secondary
pneumothorax: a retrospective study of 53 patients. Respir
Care 2011;56(3):298–302.
[3] Choi WI. Pneumothorax. Tuberc Respir Dis (Seoul) 2014;76
(3):99–104.
[4] Baumann MH, Strange C, Heffner JE, Light R, Kirby TJ, Klein
J, et al. Management of spontaneous pneumothorax: an
American College of Chest Physicians Delphi consensus
statement. Chest 2001;119:590–602.
[5] Henry M, Arnold T, Harvey J, Pleural Diseases Group,
Standards of Care Committee, British Thoracic Society. BTS
guidelines for the management of spontaneous
pneumothorax. Thorax 2003;58(Suppl. 2):ii39–ii52.
[6] MacDuff A, Arnold A, Harvey J, BTS Pleural Disease
Guideline Group. Management of spontaneous
pneumothorax: British Thoracic Society Pleural Disease
Guideline 2010. Thorax 2010;65(Suppl. 2):ii18–ii31.
[7] Tsai WK, Chen W, Lee JC, Cheng WE, Chen CH, Hsu WH,
et al. Pigtail catheters vs large-bore chest tubes for the
management of secondary spontaneous pneumothoraces
in adults. Am J Emerg Med 2006;24:795–800 [2L].
[8] Freixinet JG, Rivas JJ, Rodriguez De Castro F, Caminero JA,
Rodriguez P, Serra M, et al. Role of surgery in pulmonary
tuberculosis. Med Sci Monit 2002;8(12):CR782–CR786.
[9] Arya M, George J, Dixit R, Gupta RC, Gupta N. Bilateral
spontaneous pneumothorax in miliary tuberculosis. Indian
J Tuberc 2011;58(3):125–128.
[10] Salmakhanov AR, Guseın̆ov GK, Mutalimov MA. Colapse
therapy in the complex treatment of new cases of
destructive pulmonary tuberculosis. Probl Tuberk Bolenz
Legk 2009;(3):47–50.
[11] Odell JA. The history of surgery for pulmonary tuberculosis.
Thorac Surg Clin 2012;22(3):257–269.
[12] Choi SH, Lee SW, Hong YS, Kim SJ, Moon JD, Moon SW. Can
spontaneous pneumothorax patients be treated by
ambulatory care management? Eur J Cardiothorac Surg
2007;31(3):491–495.
[13] Kuan YC, How SH, Yudisthra GG, Ng TH, Fauzi M, Sapari S.
The urine bag used in pneumothorax. Med J Malaysia
2008;63(1):79–80.
[14] García Vicente E, Tena Espeleta F, López Gimeno O, Medina
Santaolalla P, Poudereux de Andrés A, Gobernado Serrano
MM. Resolved tension pneumothorax in a newborn with an
adult Heimlich valve. Resuscitation 2008;77(3):294–295.
[15] Lai SM, Tee AK. Outpatient treatment of primary
spontaneous pneumothorax using a small-bore chest drain
with a Heimlich valve: the experience of a Singapore
emergency department. Eur J Emerg Med 2012;19(6):400–
404.
[16] Mohsen T, Zeid AA, Haj-Yahia S. Lobectomy or
pneumonectomy for multidrug-resistant tuberculosis can
be performed with acceptable morbidity and mortality: a
seven-year review of a single institutions experience. J
Thorac Cardiovasc Surg 2007;134:194–198.
